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conducting the sampling procedures and test report author: 

"I certify that the analytical procedures and data presented in this test report are, to the best 
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1.0 PERFORMANCE TEST SUMMARY 

Cook, Inc. (Cook) manufactures medical products at its Ellettsville North Sterilization Facility 

located in Ellettsville, Indiana (Ellettsville North). Heat sensitive medical products are sterilized 

following manufacture before distribution to the marketplace. Since some products are heat 

sensitive, a low temperature Ethylene Oxide (EtO) gas sterilization process is used to produce 

and guarantee sterility without affecting product integrity.  

Ellettsville North existing sterilization operations consist of nine (9) sterilizer chambers 

designated as Sterilizers S1 through S9, fourteen (14) aeration rooms (hot cells HC1 through 

HC14), and associated emissions control equipment. The existing facility uses pure EtO gas as 

sterilant gasses. The facility operates in accordance with a Federally Enforceable State 

Operating Permit (FESOP) Renewal F105-27381-00030 issued by the Indiana Department of 

Environmental management, office of Air Quality (IDEM) on August 24, 2009.  Two 

Significant Permit Modifications have since been issued by IDEM; the first Significant 

Modification (F105-29042-00030) was issued on June 25, 2010 and a second Significant 

Modification (F105-32055-00030) was issued on September 7, 2012 for the addition Sterilizers 

S8 & S9.  

To achieve further reductions in its facility EtO emissions, Cook elected to modify the existing 

FESOP to voluntarily install additional emissions controls for the chamber exhaust vents (back 

vents) associated with Sterilizer S8 & Sterilizer S9. Accordingly, an Administrative 

Amendment was submitted to IDEM on December 31, 2018 to install three dedicated DR490 

dry bed reactors to control back vent emissions from the two sterilizers. The Administrative 

Amendment, provided as Appendix A, was approved on February 25, 2019. 

Compliance determination requirements within the FESOP does not require regulatory 

compliance testing of the dry bed units (FESOP Section D.1.5). There are currently no 

regulatory requirements within Cook’s FESOP governing the performance testing described 

herein. 

PERFORMANCE TEST RESULTS SUMMARY 

Sterilizer S8/S9 Chamber Exhaust Vents (Back Vents): 

Test Description 
Performance Control 

Efficiency 
Target 

Performance Demonstration 1 - (Sterilizer 9 Only) 99.9964% 

99.00% Performance Demonstration 2 - (Sterilizer 8 Only) 99.9963% 

AVERAGE 99.9964% 
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2.0 BACKGROUND 

2.1 REGULATORY BACKGROUND  

Cook, Incorporated (Cook) operates a stationary medical device manufacturing and 

sterilization facility located at 6300 North Matthews Drive in Ellettsville, Indiana. EtO is used 

at this facility to sterilize medical devices that are manufactured both on-site and by a local 

affiliate. The facility operates in accordance with a Federally Enforceable State Operating 

Permit (FESOP) issued by the Indiana Department of Environmental Management (No. F105-

8436-00030) issued on February 16, 1998. 

The facility is required to comply with 40 CFR Part 63, Subpart O, National Emissions 

Standards for Hazardous Air Pollutants (NESHAP) for Commercial Ethylene Oxide 

Sterilization Operations. In accordance with the FESOP and NESHAP requirements, Cook 

conducted an initial performance test of the emissions control system on June 4, 1999. The 

results of this test established that the performance standards specified in the permit and 

applicable requirements of the NESHAP were being satisfied. As a condition of this operating 

permit, Cook is required to reduce Chamber Exhaust Vent (CEV) emissions for Sterilizers S1-

S7 by 99%. 

A Significant Permit Revision to Cook’s Federally Enforceable State Operating Permit 

(FESOP) Renewal No. F 105-27381-00030, issued on September 7, 2012, allowed Cook to 

expand sterilizer operations to include two new chambers, Sterilizer’s S-8 and S-9. This 

significant revision approved by IDEM did not require the back-vent emissions from these two 

sterilizers to be routed through emissions control equipment. 

Cook voluntarily submitted and was granted an Administrative Amendment to their Federally 

Enforceable State Operating Permit (FESOP) Renewal on February 25, 2019 for the 

installation and operation of back vent controls for Sterilizers S8 and S9. The control 

equipment, detailed further in Section 2.2, was installed in March 2019 and incorporates the 

use of three DR490 dry bed reactors run in parallel. Use of the new emissions reduction 

equipment began in May 2019.  

2.1.1 Facility Regulatory Compliance Requirements  

A condition of Section D.1.5 of the Second Significant Permit Revision issued by 

IDEM is that Cook Medical perform performance testing at least once every five (5) 

years from the date of the most recent compliance demonstration for select equipment. 

Section D.1.5. of the permit revision imposes performance test requirements on the 

following control devices: 
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I. The primary wet acid scrubber, exhausting to stack PS01, controlling EtO 

emissions from the nine sterilization chambers (S1 through S9.) 

II. The one (1) wet acid pre-scrubber and three (3) dry bed reactors (in parallel), 

exhausting to stack HV01, controlling EtO emissions from the fourteen (14) 

aeration rooms. 

The Cook Ellettsville FESOP does not require periodic compliance testing for any of 

the Dry Bed units associated with facility back vent emissions control for S1 through 

S9. Accordingly, there are currently no regulatory requirements within Cook’s FESOP 

governing the testing described herein. 

2.2 RELEVANT STERILIZATION OPERATIONS 

Cook is currently permitted to operate nine (9) sterilization chambers, however, only chambers 

S8 and S9 are relevant to the Administrative Amendment and this Performance Test Report. 

The sterilizers are designed to operate independently in a batch mode. The sterilizer chamber 

sizes are shown in the following table: 

Table 1 

Existing Sterilizers and Specifications 

Chamber Number Internal Volume (ft3) 
Capacity                   

(# of pallets) 
Current Status 

8   Operational 

9   Operational 

Prior to entering into the back-vent cycle, EtO is evacuated from the sterilization chamber at a 

nominal flow rate of  by a dedicated, rotary cam nitrogen 

sealed dry vacuum pump. This evacuation, typically referred to as the Sterilization Chamber 

Vent cycle, is synonymous with Sterilant Removal Phase and lasts approximately  

  

. 
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After completion of the Sterilant Removal Phase,  

 

 

 as shown in 

the diagram below: 

2.3 EMISSIONS CONTROL SYSTEMS 

Cooks emission reduction systems utilizes a combination of wet-acid scrubbing and 

chemisorption (dry bed reaction) to control EtO emissions from nine (9) sterilizers and fourteen 

(14) aeration rooms (hot cells).  

The emission control system at Cook’s Sterilization Facility consists of two (2) wet acid 

scrubbers and seven (7) dry bed reactors, as shown within Cook’s Emissions Process Flow 

Diagram provided as Figure 1 attached to this report. Advanced Air Technologies, Inc. of 

Corunna, MI manufactured all of the control equipment. The wet-acid scrubbers are model 

Safe Cell II and the dry bed reactors model DR-490A with a rated capacity of  

 Only the three dry bed reactors (chemisorbers) associated with 

Chamber S8 and S9 are relevant to this performance test.  

Dry bed reactors remove EtO from gas streams via a gas phase chemical reaction with a 

granular solid. The solid medium is a proprietary copolymer of styrene and divinylbenzene in 

the form of small beads. EtO gas molecules contact the porous solid and react with active sites 

distributed throughout the solid matrix. The small size of the particles increases the surface 

area to volume ratio of the solid and enhances diffusion of gas through and contact with active 

sites in the porous matrix. The reaction product is an extended solid with EtO that is chemically 

bound to the solid medium. 
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3.0  EMISSIONS CONTROL PERFORMANCE TESTING 

3.1 PERFORMANCE TEST 

On May 20, 2019, performance testing was conducted by Atlantic and ECSi, Inc in accordance 

with the Performance Test Protocol prepared by Atlantic and accepted by Cook, Inc. on May 

16, 2019. The Test Protocol contains proprietary testing information and can be provided with 

appropriate redactions upon request.  

This Performance Test is being conducted voluntarily to demonstrate that the new emissions 

reduction systems for the Sterilizer S8 and S9 chamber exhaust vents are performing as 

designed. The purpose is to determine the reduction efficiency of the three non-regenerable 

DR-490 dry bed units associated with the back-vent cycles for Sterilizers S8 and S9. The 

exhaust vent blower installed at Stack SV02 (See Figure 1) has  

and matches the combined rating for the three dry bed units in parallel  

Accordingly, evacuations of the back vents completed during the Performance Test were 

completed individually as the two sterilizers are not allowed to operate simultaneously in the 

back-vent exhaust phase at the facility. 

Sterilization cycles were scheduled to be completed under normal operating conditions, e.g., 

temperature and pressure, by charging the chambers with EtO at  

 Locations of the above-mentioned equipment are shown in Figure 2 attached to this 

report. 

3.1.1   Performance Demonstration 1: Chamber 9 Back Vents 

The first Performance Test was completed for Chamber S9 on May 20, 2019 after the 

chamber doors were opened to initiate the back-vent Cycle. Sample collection began 

at 2:09PM and continued for thirteen (13) minutes until the back-vent cycle was 

complete. Ten (10) samples were collected simultaneously on approximately 1-minute 

intervals at both the Chamber Back Vent and Dry Bed Outlet. Although flow is not 

necessary to determine control efficiency during dry bed testing, a flow meter was 

used to measure velocity within the duct outlet of the dry bed throughout the back-

vent cycle.  and flow 

readings are shown within Exhibit A attached. 

Results from Performance Demonstration 1 are provided in Section 6.0 and supporting 

chromatograms are provided in Appendix C. 
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3.1.2   Performance Demonstration 2: Chamber 8 Back Vents 

The second Performance Test was completed for Chamber S8 on May 20, 2019. 

Sample collection began at 2:38PM and continued for fifteen (15) minutes until the 

back-vent cycle was complete. Eleven (11) samples were collected simultaneously on 

approximately 1-minute intervals at both the chamber back vent and dry bed outlet. 

Although flow is not necessary to determine control efficiency during dry bed testing, 

a flow meter was used to measure velocity within the duct outlet of the dry bed 

throughout the back-vent cycle. 

Results from Performance Demonstration 2 are provided in Section 6.0 and supporting 

chromatograms are provided in Appendix C. Sample locations are depicted in Figure 

2 and sampling photographs located in Appendix D. 

3.2 PERFORMANCE TEST METHODS 

Performance testing of the dry bed units was completed in accordance with Cook’s internal 

Performance Test Protocol. The performance test results were compared with the minimum 

performance requirements of the relevant equipment installed. 

The testing procedures were established using the United States Environmental Protection 

Agency (EPA) Method 18: Measurement of Gaseous Organic Compound Emissions by Gas 

Chromatography). It should be noted that 40 CFR Part 63, Subpart O, does not outline test 

methods and procedures for Chamber Exhaust Vents. Accordingly, relevant methods from 

within the California Environmental Protection Agency Air Resources Board (CARB) Method 

431 were implemented. 

CARB Method 431, Appendix A, specifies that efficiency calculations can be based solely on 

EtO concentration measurements without volumetric flow measurement as long as the 

following criteria are met: 

I. There is no dilution between the inlet and outlet sampling locations 

II. There is identical flow at the inlet and outlet sampling locations, and 

III. There is constant flow throughout the duration of the compliance test. 

These conditions were all met during the testing performed on May 20, 2019.  The performance 

efficiency of the dry bed units was determined using the average efficiency of a single back-

vent cycle for Chamber S8 and a single back-vent cycle for Chamber S9. Refer to Section 3.2.3 

for calibration procedures. 
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3.2.1 EtO Concentration Measurements 

EtO mass-mass control efficiency and mass emissions tests were conducted in general 

accordance with EPA Method 18, § 8.2.2, Direct Interface Sampling and Analysis 

Procedure and CARB Method 431. A gas chromatograph was used on site to 

simultaneously monitor the EtO concentration in the source gases upstream and 

downstream of the emission control device. 

3.2.2 Gas Chromatograph 

EtO samples were analyzed by an SRI, Model 8610C, portable gas chromatograph 

(GC), with the following applications: programmable column oven temperature from 

ambient to 400°C, mount up to six detectors and five injectors, control of up to 16 

heated zones, three gas sampling valves, and seven EPC gas pressures. Up to six (6) 

detectors, from a choice of sixteen (16), can be mounted simultaneously. The airbath 

oven can hold a standard 7-inch diameter megabore column cage, or multiple columns 

with smaller coil sizes. A flame ionization detector (FID) was used to quantify high-

level EtO emissions, and a photoionization detector (PID) was used to quantify low-

level EtO emissions at the emission-control device outlet.  

Source gas samples were injected into a Gas Chromatograph (GC) equipped with a 

sampling loop containing a volume of approximately 2cc and maintained at 100°C.  

3.2.3 GC Calibration Standards  

The FID was calibrated for mid-range part-per-million-by-volume (ppmv) level 

analyses using gas proportions similar to the following: 

1) 1,000 ppmv EtO, balance nitrogen 

2) 50 ppmv EtO, balance nitrogen (audit gas) 

3) 5 ppmv EtO, balance nitrogen 

The PID was calibrated for low-range ppmv level analyses using gas proportions 

similar to the following 

1) 50 ppmv EtO, balance nitrogen (audit gas) 

2) 5 ppmv EtO, balance nitrogen 
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Each of these calibration standards were in separate, certified manufacturer's cylinder. 

Calibration standards under Method 18 Section 8.2.2.2 and Section 8.2.1.5.2.1 require 

that the three-point calibration curve be completed with a variance of no greater than 

5%. Copies of the chromatograms and calibration curves are provided in Appendix B. 

4.0  CONTROL-EFFICIENCY CALCULATIONS 

The relative difference between the inlet concentration of EtO detected at the sterilization 

chamber vent and the outlet concentration, if any, of emissions control device represents the 

effectiveness of the dry bed units with respect to EtO reduction. Efficiency of the dry bed units 

was calculated as a percentage using the following formula: 

EQUATION 1     𝑬𝒇𝒇𝒊𝒄𝒊𝒆𝒏𝒄𝒚 (%) =  
𝑰𝒏𝒍𝒆𝒕 𝑪𝒐𝒏𝒄𝒆𝒏𝒕𝒓𝒂𝒕𝒊𝒐𝒏−𝑶𝒖𝒕𝒍𝒆𝒕 𝑪𝒐𝒏𝒄𝒆𝒏𝒕𝒓𝒂𝒕𝒊𝒐𝒏

𝑰𝒏𝒍𝒆𝒕 𝑪𝒐𝒏𝒄𝒆𝒏𝒕𝒓𝒂𝒕𝒊𝒐𝒏
 

The performance efficiency of the dry bed units was determined using the average efficiencies 

from thirteen (13) samples collected during Performance Demonstration 1 and fifteen (15) 

samples collected during Performance Demonstration 2. 

5.0 QUALITY ASSURANCE / QUALITY CONTROL 

5.1 FIELD TESTING QUALITY ASSURANCE 

Before the start of analytical work, a system blank was analyzed to ensure that the sampling 

system was free of EtO. Air was drawn through the sampling system lines to the GC for analysis. 

After determining that the sampling system was clean, a sample of source gas was injected into 

the sampling system and analyzed to determine the concentration of any residual EtO present 

in the sample. 

5.2 TEST REPORT QUALITY ASSURANCE 

Before submittal, this test report underwent a tiered review by Atlantic staff. A signed 

certification attesting to the review is presented at the beginning of the report. 

1. An initial review of the report and calculations was performed by the report author / 

project manager. 

2. A second review was performed by a colleague (staff engineer / scientist). 

3. A final review was performed by the principal of Atlantic’s Division of Air Quality. 
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6.0 PERFORMANCE TEST RESULTS 

The following control efficiencies of the EtO emission control systems for the back-vents 

Emissions Control System were calculated following Section 4.0 using methods outlined in 

Section 3.0. 

Performance Demonstration 1: Sterilizer S9 Back Vents 

Sample Time 
PPM Reading within 

Back Vent Duct 

PPM Reading at Dry 

Bed Outlet 

Reduction 

Efficiency 

2:09:08 PM 4,140.56 ppm ND (0.01ppm) 99.9998% 

2:10:23 PM 749.15 ppm ND (0.01ppm) 99.9987% 

2:11:35 PM 452.54 ppm ND (0.01ppm) 99.9978% 

2:12:44 PM 355.09 ppm ND (0.01ppm) 99.9972% 

2:13:58 PM 292.48 ppm ND (0.01ppm) 99.9966% 

2:15:06 PM 253.85 ppm ND (0.01ppm) 99.9961% 

2:16:30 PM 231.99 ppm ND (0.01ppm) 99.9957% 

2:17:42 PM 206.30 ppm ND (0.01ppm) 99.9952% 

2:20:09 PM 173.12 ppm ND (0.01ppm) 99.9942% 

2:22:04 PM 147.52 ppm ND (0.01ppm) 99.9932% 

Average Efficiency 99.9964% 
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Performance Demonstration 2: Sterilizer S8 Back Vents 

Sample Time 
PPM Reading within 

Back Vent Duct 

PPM Reading at Dry 

Bed Outlet 

Reduction 

Efficiency 

2:38:41 PM* 11,513.34 ppm ND (0.01ppm) 99.9999% 

2:39:57 PM  2,061.62 ppm ND (0.01ppm) 99.9995% 

2:41:28 PM 544.83 ppm ND (0.01ppm) 99.9982% 

2:42:38 PM 375.36 ppm ND (0.01ppm) 99.9973% 

2:43:58 PM 305.66 ppm ND (0.01ppm) 99.9967% 

2:45:46 PM 250.57 ppm ND (0.01ppm) 99.9960% 

2:47:04 PM 218.33 ppm ND (0.01ppm) 99.9954% 

2:48:37 PM 191.65 ppm ND (0.01ppm) 99.9948% 

2:49:46 PM 172.64 ppm ND (0.01ppm) 99.9942% 

2:51:06 PM 164.47 ppm ND (0.01ppm) 99.9939% 

2:53:03 PM 142.99 ppm ND (0.01ppm) 99.9930% 

Average Efficiency 99.9963% 

The average tested control efficiency associated with the dry bed units associated with Chamber 

S8 and Chamber S9 back vents, installed in March 2019, was demonstrated to be 99.9964%.  

As detailed in Section 3.2.3, a 3-point calibration of the GC was completed by analyzing each 

gas mixture in triplicate. If another method were to be used other than Method 18, such as an 

8-point calibration curve, the detection limit of the on-site GC may increase to 0.1ppm. In the 

event a 0.1 ppm detection limit were used, the resulting calculated efficiency of the dry bed 

units would be represented as 99.964%. 
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Lab name: ECSi 
Client: Cook Medical, Inc. 

Client ID: BV 
Analysis date:' 05/20/2019 14:22:04 

Method: Direct Injection 
Description: CHANNEL 1 - FID 

Column: 1% SP-1000, Carbopack B 
Carrier: HELIUM 

Temp. prog: eto-100.tem 
Components: eto1-100.cpt 

Data file: 1Cook2019-D13.CHR (c:\peak359) 
Sample: Dry Bed Inlet 

Operator: D. Kremer 

Lab name: ECSi 
Client: Cook Medical, Inc. 

Client ID: BV 
Analysis date: 05/20/2019 14:22:04 

Method: Direct Injection 
Description: CHANNEL 2 - PIO 

Column: 1% SP-1000, Carbopack B 
Carrier: HELIUM 

Temp. prog: eto-100.tem 
Components: eto2-100.cpt 

Data file: 2Cook2019-D13.CHR (c:\peak359) 
Sample: Dry Bed Outlet 

Operator: D. Kremer 

256.000 -25.600 256.000 -25.600 

,---,-----------,------------,•- ~~"'"" ~~--226.3321W_OOO---- -.------------i~:iioocv"""' 

2.1145,I0.216 

! I : 

Component Retention Area External Units 

Dead Vol / Air 0.216 2.1145 0.0000 
Ethylene Oxide 0.483 76.9570 147.5214 ppm 

79.0715 147.5214 

O.DOOOI 

147.521~ 

-H20 

Component 

Ambient H2O 

268.97'®.350 

Retention Area External Units 

0.350 268.9740 0.0000 

268.9740 0.0000 

()erd fest 1r1j r h, 5 f 
-?LfZ6f f /1 J/' Vvvf 

0.C)(>OOI 
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Lab name: ECSi 
Client: Cook Medical, Inc. 

ClientlD: BV 
Analysis date:' 05/20/201914:20:09 

Method: Direct Injection 
Description: CHANNEL 1 - FID 

Column: 1 % SP-1000, Carbopack B 
Carrier: HELIUM 

Temp. prog: eto-100.tem 
Components: eto1-100.cpt 

Data file: 1Cook2019-D12.CHR (c:\peak359) 
Sample: Ory Bed Inlet 

Operator: D. Kremer 

-25.600 

Lab name: ECSi 
Client: Cook Medical, Inc. 

ClientlD: BV 
Analysis date: 05/20/201914:20:09 

Method: Direct Injection 
Description: CHANNEL 2 - PID 

Column: 1 % SP-1000, Carbopack B 
Carrier: HELIUM 

Temp. prog: eto-100.tem 
Components: eto2-100.cpt 

Data file: 2Cook2019-D12.CHR {c:\peak359) 
Sample: Dry Bed Outlet 

Operator: D. Kremer 

256.000 -204.800 2048.000 

.-----.--------~----------;~ Ccxnpanant .------.----------------------;EmMNnlts 

OaadVolf~ 2.1335.'U.216 

Eltl)laneD,iclo >90.310QQ..c83 

! 
l 

Component Retention 

Dead Vol / Air 0.216 
Ethylene Oxide 0.483 

,1 

i1 
Area External Units 

2.1335 0.0000 
90.3100 173.1182 ppm 

92.4435 173.1182 

0.0000/ 

173.11~ 

) 101.416a«J.166 

\ 
\ 

Component Retention Area External Units 

Dead Vol / Air 0.166 107 .4160 0.0000 

107.4160 0.0000 

0.0000.' 

Cook114_Non-CBI_01255



Lab name: ECSI 
Client: Cook Medical, Inc. 

Client ID: BV 
Analysis da(e: 05/20/2019 14:17:42 

Method: Direct Injection 
Description: CHANNEL 1 - FID 

Column: 1% SP-1000, Carbopack B 
Carrier: HELIUM 

Temp. prog: eto-100.tem 
Components: eto1-100.cpt 

Data file: 1Cook2019-D11.CHR (c:\peak359) 
Sample: Dry Bed Inlet 

Operator: D. Kremer 

·25.600 

Lab name: ECSi 
Client: Cook Medical, Inc. 

Client ID: BV 
Analysis date: 05/20/201914:17:42 

Method: Direct Injection 
Description: CHANNEL 2 - PID 

Column: 1% SP-1000, Carbopack B 
Carrier: HELIUM 

Temp. prog: eto-100.tem 
Components: eto2-100.cpt 

Data file: 2Cook2019-D11.CHR (c:\peak359) 
Sample: Dry Bed Outlet 

Operator: D. Kremer 

256.000 -61.200 612.000 

,----.---------r-----------;l:l&rdlJnls Ccmponent ...----.--------...-------------.EmmaN.nb 

P•M-
1 , ....... ,,. 
l 
: 

Component Retention 

Dead Vol / Air 
Ethylene Oxide 
Acetaldehyde 

0.233 
0.483 
0.733 

Area External Units 

2.8845 0.0000 
107.6205 206.3013 ppm 

0.6610 0.0000 

111.1660 206.3013 

0.0000, 

0.0000, 

Deacl'l/al/lw 

Component Retention Area External Units 

0.0000 
0.0000 

Dead Vol / Air 
Acetaldehyde 

0.166 47.6410 
0.533 2633.4600 

2681.1010 0.0000 

0.0000/ 

0.0000/ 

Cook114_Non-CBI_01256



Lab name: ECSi 
Client: Cook Medical, Inc. 

ClientlD: BV 
Analysis date:' 05/20/201914:16:30 

Method: Direct Injection 
Description: CHANNEL 1 - FID 

Column: 1 % SP-1000, Carbopack B 
Carrier: HELIUM 

Temp. prog: eto-100.tem 
Components: eto1-100.cpt 

Data file: 1Cook2019-O10.CHR (c:\peak359) 
Sample: Ory Bed Inlet 

Operator: D. Kremer 

Lab name: ECSI 
Client: Cook Medical, Inc. 

ClientlD: BV 
Analysis date: 05/20/201914:16:30 

Method: Direct Injection 
Description: CHANNEL 2 - PID 

Column: 1% SP-1000, Carbopack B 
Carrier: HELIUM 

Temp. prog: eto-100.tem 
Components: eto2-100.cpt 

Data file: 2Cook2019-O10.CHR (c:\peak359) 
Sample: Dry Bed Outlet 

Operator: D. Kremer 

256.000 -61.200 512.000 

..---.---------,-----------.·EJSlmllNnb Componn ....--~.----------.,------------;~ 

2.0411W.216 

121.1121XW.483 

Component Retention Area External Units 

Dead Vol / Air 
Ethylene Oxide 

0.216 2.0410 0.0000 
0.483 121.0200 231.9872 ppm 

123.0610 231.9872 

D.ODDD/ 

Dead Voll~ D.0000/ 

Component Retention Area External Units 

Dead Vol / Air 
Acetaldehyde 

0.050 107.0340 0.0000 
0.533 2566.8785 0.0000 

2673.9125 0.0000 

O.DDOOI 

Cook114_Non-CBI_01257



Lab name: ECSi 
Client: Cook Medical, Inc. 

Client ID: BV 
Analysis date:' 05/20/201914:15:06 

Method: Direct Injection 
Description: CHANNEL 1 - FID 

Column: 1% SP-1000, Carbopack B 
Carrier: HELIUM 

Temp. prog: eto-100.tem 
Components: eto1-100.cpt 

Data file: 1Cook2019-D09.CHR (c:\peak359) 
Sample: Dry Bed Inlet 

Operator: D. Kremer 

-25.600 

Lab name: ECSi 
Client: Cook Medical, Inc. 

Client ID: BV 
Analysis date: 05/20/201914:15:06 

Method: Direct Injection 
Description: CHANNEL 2 - PIO 

Column: 1% SP-1000, Carbopack B 
Carrier: HELIUM 

Temp. prog: eto-100.tem 
Components: eto2-100.cpt 

Data file: 2Cook2019-O09.CHR (c:\peak359) 
Sample: Dry Bed Outlet 

Operator: D. Kremer 

256.000 -61.200 512.000 
_ __, __________________________ ElclandUnllS Ccmponmt ,----,.----------,------------..Emlmaruils 

I 
I 
I 
I 
I 

J 2.0190/0.233 

i p·~ 
1 l 0.5925111.816 

Component Retention 

Dead Vol / Air 
Ethylene Oxide 
CO2 

0.233 
0.500 
0.816 

,1 

i1 
Area External Units 

2.0190 0.0000 
132.4245 253.8489 ppm 

0.5925 0.0000 

135.0360 253.8489 

0.0000/ 

0.0000/ 

Oaad\lollAII ! 83..4685.0.1183 

1707.1085/0.750 

Component Retention Area 

Dead Vol / Air 
Acetaldehyde 

0.083 83.4685 
0.750 1707.1085 

External Units 

0.0000 
0.0000 

1790.5770 0.0000 

0.0000/ 

0.0000, 
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Lab name: ECSi 
Client: Cook Medical, Inc. 

Client ID: BV 
Analysis date: 05/20/2019 14:13:58 

Method: Direct Injection 
Description: CHANNEL 1 - FID 

Column: 1% SP-1000, Carbopack B 
Carrier: HELIUM 

Temp. prog: eto-100.tem 
Components: eto1-100.cpt 

Data file: 1Cook2019-D08.CHR (c:\peak359) 
Sample: Dry Bed Inlet 

Operator: D. Kremer 

-25.600 

Lab name: ECSi 
Client: Cook Medical, Inc. 

Client ID: BV 
Analysis date: 05/20/2019 14:13:58 

Method: Direct Injection 
Description: CHANNEL 2 - PIO 

Column: 1% SP-1000, Carbopack B 
Carrier: HELIUM 

Temp. prog: eto-100.tem 
Components: eto2-100.cpt 

Data file: 2Cook2019-D08.CHR (c:\peak359) 
Sample: Dry Bed Outlet 

Operator: D. Kremer 

256.000 ·25.600 256.000 

,-- ,----- ------,c--- --- --- --,- eon__. .--r---- ---- - ,--- --- - - -----,~--

DudVoll ~ 2.86SMJ.23J 0.0000/ 

-°"""' p 152.57900.433 ,' 
! 

I ! 
Component Retention Area External Units 

Dead Vol / Air 0.233 2.8650 0.0000 
Ethylene Oxide 0.483 152.5790 292.4837 ppm 

155.4440 292.4837 

' ' 
' 6 1.171~1..166 

Amblent H20 -
' 
' 
' ' 
' r 

Component 

Dead Vol / Air 
Ambient H2O 
Acetaldehyde 

230. 14300.366 

266..579CW.533 

Retention 

0.166 
0.366 
0.533 

0.0000/ 

0.0000/ 

0.0000/ 

Area External Units 

61.1715 0.0000 
230.1430 0.0000 
266.5790 0.0000 

557.8935 0.0000 

Cook114_Non-CBI_01259



Lab name: ECSi 
Client: Cook Medical, Inc. 

Client ID: BV 
Analysis date: 05/20/2019 14:12:44 

Method: Direct Injection 
Description: CHANNEL 1 - FID 

Column: 1% SP-1000, Carbopack B 
Carrier: HELIUM 

Temp. prog: eto-100.tem 
Components: eto1-100.cpt 

Data file: 1Cook2019-D07.CHR {c:\peak359) 
Sample: Dry Bed Inlet 

Operator: D. Kremer 

-51,200 

Lab name: ECSi 
Client: Cook Medical, Inc. 

Client ID: BV 
Analysis date: 05/20/2019 14:12:44 

Method: Direct Injection 
Description: CHANNEL 2 - PIO 

Column: 1% SP-1000, Carbopack B 
Carrier: HELIUM 

Temp. prog: eto-100.tem 
Components: eto2-100.cpt 

Data file: 2Cook2019-D07.CHR {c:\peak359) 
Sample: Dry Bed Outlet 

Operator: D. Kremer 

5 12.000 ~25.600 256.000 

~-~-------- ~-----------.- Component ~-~-------~~-----------.E"""""""tts . . . 
' 

Dud\lot/,. i 1.9015.1).216 

t 

II 
-H20 ! 0.5555.U.333 

Eltr)WMI Oxt!e p,~=~--
i 

l 
10 . .t8!XW.783 

l . 
Component Retention Area 

Dead Vol / Air 0.216 1.9015 
Ambient H2O 0.333 0.5555 
Ethylene Oxide 0.483 185.2365 
Acetaldehyde 0.783 0.4890 

188.1825 

External Units 

0.0000 
0.0000 

355.0859 ppm 
0.0000 

355.0859 

0.0000/ 

0.0000/ 

0.0000/ 

l'.ml>loNH20 

Component 

Dead Vol / Air 
Ambient H2O 

68.23500.063 0.0000/ 

170.7855.Q.350 I I 0.0000/ 

Retention Area External Units 

0.083 68.2350 0.0000 
0.350 170.7855 0.0000 

239.0205 0.0000 

Cook114_Non-CBI_01260



Lab name: ECSi 
Client: Cook Medical, Inc. 

Client ID: BV 
Anafysis date: 05/20/2019 14:11:35 

Method: Direct Injection 
Description: CHANNEL 1 - FID 

Column: 1% SP-1000, Carbopack B 
Carrier: HELIUM 

Temp. prog: eto-100.tem 
Components: eto1-100.cpt 

Data file: 1Cook2019-D06.CHR (c:\peak359) 
Sample: Dry Bed Inlet 

Operator: D. Kremer 

-51.200 

Lab name: ECSi 
Client: Cook Medical, Inc. 

Client ID: BV 
Analysis date: 05/20/2019 14:11 :35 

Method: Direct Injection 
Description: CHANNEL 2 - PIO 

Column: 1% SP-1000, Carbopack B 
Carrier: HELIUM 

Temp. prog: eto-100.tem 
Components: eto2-100.cpt 

Data file: 2Cook2019-D06.CHR (c:\peak359) 
Sample: Dry Bed Outlet 

Operator: D. Kremer 

512.000 -25.600 256.000 

~ ~-~--------~-----------.-~ ~-~-------~~-----------.-
' 
' ' 

OMdVol/~ ,u,== 
1' E.,,..,.°""" r---

D.OOOQI 

452.5351,t>pm 

ONdVOI/Nt 

-H20 

-
' ,/ 67.138,S(j.083 

211.3~.350 

239.nSCW.533 

D.OOOQI 

O.OOOOI 

O.OOOOI 

t l 
Component Retention Area External Units Component Retention Area External Units 

Dead Vol / Air 0.233 2.8780 0.0000 Dead Vol / Air 0.083 67.1385 0.0000 
Ethylene Oxide 0.483 236.0725 452.5351 ppm Ambient H2O 0.350 271.3555 0.0000 

Acetaldehyde 0.533 239.7750 0.0000 
238.9505 452.5351 

578.2690 0.0000 

Cook114_Non-CBI_01261



Lab name: ECSi 
Client: Cook Medical, Inc. 

Client ID: BV 
Analysis date: 05/20/2019 14:10:23 

Method: Direct Injection 
Description: CHANNEL 1 - FID 

Column: 1% SP-1000, Carbopack B 
Carrier: HELIUM 

Temp. prog: eto-100.tem 
Components: eto1-100.cpt 

Data file: 1Cook2019-D05.CHR (c:\peak359) 
Sample: Dry Bed Inlet 

Operator: D. Kremer 

-61.200 

Lab name: ECSi 
Client Cook Medical, Inc. 

Client ID: BV 
Analysis date: 05/20/201914:10:23 

Method: Direct Injection 
Description: CHANNEL 2 - PIO 

Column: 1 % SP-1000, Carbopack B 
Carrier: HELIUM 

Temp. prog: eto-100.tem 
Components: eto2-100.cpt 

Data file: 2Cook2019-D05.CHR (c:\peak359) 
Sample: Dry Bed Outlet 

Operator: D. Kremer 

512.000 ·25.600 256.000 

,------,---------r------------,•EJlemalUICs Campcnmir ,------.,---------...------------,;~ 
I 
I 
I 
I 
I !"~~ 

r-
Component Retention Area External Units 

Dead Vol / Air 
Ethylene Oxide 

0.233 3.3290 0.0000 
0.483 390.8050 749.1470 ppm 

394.1340 749.1470 

0.0000/ 

749.1471Jt'1lpn 

DaadVd/NI 

Component Retention Area External Units 

Dead Vol / Air 
AmbientH20 

0.166 56.6810 0.0000 
0.350 403.7235 0.0000 

460.4045 0.0000 

O.OOOOI 

0.0000/ 

Cook114_Non-CBI_01262



Lab name: ECSI 
Client: Cook Medical, Inc. 

Client ID: BV 
Analysis dale: 05/20/2019 14:09:08 

Method: Direct Injection 
Description: CHANNEL 1 - FID 

Column: 1% SP-1000, Carbopack B 
Carrier: HELIUM 

Temp. prog: eto-100.tem 
Components: eto1-100.cpt 

Data file: 1 Cook2019-O04.CHR (c:\peak359) 
Sample: Dry Bed Inlet 

Operator: D. Kremer 

·204.800 

Lab name: ECSi 
Client: Cook Medical, Inc. 

Client ID: BV 
Analysis date: 05/20/2019 14:09:08 

Method: Direct Injection 
Description: CHANNEL 2 - PIO 

Column: 1% SP-1000, Carbopack B 
Carrier: HELIUM 

Temp. prog: eto-100.tem 
Components: eto2-100.cpt 

Data file: 2Cook2019-D04.CHR (c:\peak359) 
Sample: Dry Bed Outlet 

Operator: D. Kremer 

2048,000 -12.800 128.000 

,-- ----- ----,-- --- - - ----'-~ ,---,,------- - ---,,----- ----- ~-I 

! 
: 2.01A00.233 

i I !"=•-: 
Component 

Dead Vol / Air 
Ethylene Oxide 

Retention Area External Units 

0.233 2.0140 0.0000 
0.500 2160.5120 4141 .5565 ppm 

2162.5260 4141 .5565 

O.IIOOOI 

4141~ 

' Amblanl H20 ' 
' 
' . 
' 
' . 
' . . . 

Component 

Dead Vol / Air 
Ambient H2O 

69.3890'0.083 0.0000, 

559.IS365l'0.350 0,0000, 

Retention Area External Units 

0.083 69.3890 0.0000 
0.350 559.8365 0.0000 

629.2255 0.0000 

Cook114_Non-CBI_01263
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